Asymptomatic urinary tract infections (UTIs) of bacterial and parasitic origins occur in both males and females where bacteria and/or parasites are present in the urine, with the absence of clinical signs or symptoms in the host. Using microbiological methods, mid-stream urine collected from sixty (60) Redeemer's University students comprising apparently healthy 30 male and 30 female undergraduate students were examined. The samples were cultured on CLED and MacConkey agar. Bacteriuria was observed in 15 (25%) of the samples while there was no significant growth in 34 (56.7%), and no growth in 11 (18.3%). Prevalence of significant bacteriuria was higher in females 11 (73.3%) than males 4 (26.7%). The bacteria isolated were Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Streptococcus spp, and Klebsiella spp. The isolates were resistant to amoxycillin, augumentin and cotrimoxazole but most were highly susceptible to ofloxacin. Schistosoma haematobium and Trichomonas vaginalis were the two asymptomatic UTI-causing parasites isolated from the samples used in this study. Out of the 30 males examined using the microscopy method, 1 (1.67%) had T. vaginalis while the females had higher prevalence of 2 (3.33%) out of 30 females examined. Out of the overall participants examined for S. haematobium eggs, 15 (25%) had Schistosomiasis in which the males had higher prevalence of 10 (33.33%) while the females had 5 (16.67%). These results are lower than those observed in similar rural communities in Nigeria possibly due to effective health education, availability of potable water, higher-than average income and hygienic practices on Redemption Camp, Ogun State, Nigeria.
Introduction
Urinary tract infections (UTI) represent one of the most common diseases encountered in medical practice today and occurring from the neonate to the geriatric age group [1] . Despite the widespread availability of antibiotics, UTI remains the most common bacterial infection in the human population [2] . 150 million individuals have been reported to be affected by UTIs annually worldwide [3] . Urinary tract infections occur as a result of the microbial colonization of urine and the invasion of any structure of the urinary tract by microbial organisms such as bacteria, viruses, yeasts and parasites [4] .
The resulting disease conditions from UTI include cystitis and pyelonephritis which is known to be non-age discriminatory as it affects both older persons and infants. Moreover, pyuria as evidenced by the inflammation of the genitourinary tract is common in subjects with asymptomatic bacteriuria [5] . Asymptomatic UTI in particular has been associated with an increased risk of developing pyelonephritis, maternal and infant morbidity, pre-term labour and low birth weight [6] . UTIs of both F. AYOADE ET AL. 220 bacterial and parasitic origins have been associated with high incidence of squamous cell carcinoma of the bladder and the cervix [7] ; Escherichia coli and Schistosoma spp. are the most widely reported UTI-causing bacteria and parasite respectively [8] .
Microbial invasion being the basis of urinary tract infection could be seen in various clinical manifestations resulting in various disease conditions in both males and females of all ages. Young adults particularly females are, however, the most at risk of bacteriuria. For example, in the United States, UTIs result in approximately 8 million physician visits and more than 100,000 hospital admissions per year of sexually active women treated annually for UTIs. Up to 95% of the UTI cases in the U.S are treated with antibiotics such as cotrimoxazole without bacteriological investigation since these infections are so routinely encountered in medical practice [9] , [10] . This kind of indiscriminate use of antibiotics is, however, fraught with the problem of pathogen resistance to antibiotics.
Asymptomatic UTIs occur when urinary tract pathogens enter into the bladder without causing apparent symptoms. Typically the pathogens are usually eliminated by host defense factors when they persist only for a short time in the human host, however when such pathogens stay in the urinary system for a long time, symptomatic urinary tract infections result [8, 11] . Asymptomatic parasitic infections are endemic in Nigeria and are usually neglected until infections become symptomatic with adverse effects particularly in immune-stressed individuals infected with secondary urinary tract pathogens. Escherichia coli and Schistosoma spp. are the most commonly reported bacteria and parasites associated with UTIs in the country, especially southwest Nigeria [8] .
The presence of bacteria in urine is known as bacteriuria. Asymptomatic bacteriuria is a urinary tract infection that occurs in both males and females where bacteria are present in urine with the absence of clinical signs or symptoms in the host [12] . Asymptomatic bacteriuria is defined by the presence of at least 10 5 colony forming units (CFU) of organism per millilitre in cultures of urine specimens in the absence of symptoms of infection referable to the urinary tract [13] . Early detection of bacteriuria is expected to aid the detection of correctable abnormalities of the urinary tract and the prevention of renal scarring obstructive atrophy, hypertension and renal insufficiency among other serious health maladies that may develop as a direct result of asymptomatic urinary tract infection. Moreover, treatment is more effective when the culprit organism is correctly identified as indiscriminate treatment with antibiotics is known to result in microbial resistance to antibiotics. Apart from E. coli other bacteria implicated in causing bacteriuria includes Pseudomonas aeruginosa, Staphylococcus aureus, Klebsiella spp., and Streptococcus spp. [14] .
Ibadan, the largest city in Southwestern Nigeria [11] [15, 16] .
The risk factors identified with high prevalence of UTIs in young adult females include sexual intercourse, spermicide-based contraception, and a history of UTIs [9] . Redemption Camp, a fast-growing Christian community, is located in Ogun State, western Nigeria. Redemption Camp, a suburb of the commercial capital city Lagos, is populated by mostly educated individuals of medium to higher income earning capacity. A population of young adults as those of Redeemer's University undergraduate students aged 15 -30 is hence a good target to indicate the prevalence of UTIs in a rural community such as Redemption Camp, since this age group represents the age group with the highest prevalence for UTIs. Prevalence of UTIs is also known to be higher among individuals in lower socioeconomic classes and those with lower educational status [17] .
The present work reports the relationships between educational and economic status and UTI prevalence. In nearby Sagamu, for example, [19] reported a prevalence rate of 23.9% while [14] reported a prevalence rate of 86.6% in Benin City, Nigeria. A prevalence rate of 7% in pregnant women has been reported in Ethiopia [18] while in Canada the prevalence rate varies from 4% -7% [17] .
The rate of bacterial resistance to antimicrobial agents is on the increase in many countries [20] . The rate of bacterial resistance to antimicrobial agents in the management of UTIs is particularly higher in Nigeria due to a high prevalence of fake and substandard drugs [21, 22] . The present study therefore seeks to determine the prevalence rate of asymptomatic UTIs on Redemption Camp using the Redeemer's University students as a case study. The UTI-causing microbial agents were isolated, identified and characterized. The degree of susceptibility of the pathogens to the commonly used antibiotics by physicians on Redemption Camp was also studied and the result is expected to provide useful information to assist physicians on Redemption Camp and surrounding areas towards developing a better management of urinary tract infections through good prescribing habits.
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Materials and Methods
Collection of Samples
Mid-stream urine was collected from apparently healthy undergraduates of Redeemer's University, (30 males and 30 females). The samples were collected into sterile plastic disposable bottles, refrigerated and examined within 2 -4 hours of collection. The University student population is well known to be a high risk segment of the community due to age sex, sexual activities among other predisposing factors [9, 11] . All the students were apparently healthy and symptoms free at the time samples were collected. Students on antibiotic treatment within one week of the study were avoided.
Bacteriology
Samples were examined using standard methods [16] . A 30 morse gauge, 3.26 mm calibrated wire loop capable of delivering 0.001 ml of urine was used for culturing on Cysteine-Lactose Electrolyte Deficient (CLED) and MacConkey agar. The culture plates were incubated aerobically at 37˚C for 24 hours. Culture plates without visible growth were further incubated for an additional 24 hours before being discarded. The number and types of colonies grown on the medium (CLED) was recorded as being insignificant when samples gave a colony count of less than 10 4 CFU ml. Samples with colony count equal to or greater than approximately 10 5 CFU ml of the urine samples were considered to have significant bacteriuria. Bacterial isolates were identified based on a combination of cultural, morphological and biochemical characteristics as described by [23] .
Parasitological Analysis
10 ml of urine sample was poured aseptically into a centrifuge tube and spun in the centrifuge (Model: J.P Selecta, s.a.Centro-8) at 500 -1000 rpm for 5 minutes. The supernatant was decanted leaving the sediment at the bottom of the tube. A drop of the sediment was pipetted and placed on a microscope slide, then covered with a cover slip. The deposit was examined using ×40 objective of the microscope watching for eggs of S. hematobium and Trichomonas vaginalis while the characteristic crystals found in the urine samples depending on the culprit parasite(s) was noted using the methods described by [16] . The pipette was rinsed several times with distilled water after the sediments from each urine sample was placed on the slide to avoid contamination and placed in canister for sterilization. Student t-test analysis was used to determine the significant difference in prevalence of infection between males and females examined in this study.
Antimicrobial Susceptibility Testing
Antibiotic susceptibility testing of the isolated test organisms, namely Escherichia coli, Staphylococcus aureus, Klebsiella aerogenes and Pseudomonas aeruginosa was carried out using the following antibiotics: Amoxycillin (25 mg) Gentamycin (10 mg), Nalidixic acid (30 mg
The nutrient broth was prepared according to the manufacturer's specification and 10 ml was dispensed into sterile test tubes. A sterile loop was used to pick a pure colony of the test isolate and emulsified in the nutrient agar. The nutrient agar was then incubated at 37˚C for 18 -24 hours.
Normal saline was prepared using sodium chloride and distilled water and the normal saline was sterilized using the autoclave for 15 minutes at 121˚C then allowed to cool. Then the test organism was placed in 10 ml of the normal saline in a test tube then incubated for 2hours. Turbidity standard was used Mc Farland 0.5, this is barium sulphate standard against which the turbidity of the test and control inocula was compared, when matched with the standard the inocula gives almost confluent growth [24] .
A sterile swab was used to inoculate the Mueller Hinton agar previously prepared by putting the sterile swab into the inocula and rotating the swab against the side of the test tube above the level of the suspension. The swab was used to streak the surface of the Mueller Hinton Agar plates in three directions, rotating the plates in approximately 60˚C to ensure even distribution with a sterile forceps. The approximate antimicrobial sterile discs were placed evenly distributed on the inoculated plates. The plates were inverted and incubated aerobically at 37˚C and examined after 18 -24 hours incubation and from the underside of the plates. A ruler was used to measure the diameter of the zone of inhibition in millimetres. The reaction of the test organism to each antibiotic was reported as sensitive, intermediate or resistant on the basis of zone of inhibition [16] .
Results
Of the sixty (60) samples examined 15 (25%) showed significant bacteriuria, 34 (56.7%) had insignificant bacteriuria while 11 (18.3%) had no growth ( Table 1) . Table 2 summarizes the age and sex distribution of individuals from whom urine samples were obtained. The data reveals that 15 subjects out of a total of 60 individuals had significant bacteriuria, with 12 (80.0%) out of the 15 individuals found in the 21 -30 age group. Table 2 Open Access OJMM
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Open Access OJMM 222 also shows that significant bacteriuria was found in a total of 15 (80%) individuals, with 3 (20%) of them from the 11 -20 age group. Table 3 shows that out of the 15 subjects with significant asymptomatic bacteriuria, Escherichia coli remains the most frequently occurring culprit accounting for 6 (40%) of the infections followed by 4 (26.7%) recorded for Pseudomonas spp.; 2 (13.3%) of the subjects had Staphylococcus aureus, 2 (13.3%) had Klebsiella species and 1 (6.7%) had Streptococcus spp.. Of the 15 subjects with bacteriuria, 4 (26.7%) were males and 11 (73.3%) were females.
Parasitological examination of urine samples from the subjects identified two UTI-causing parasites viz., Schistosoma haematobium and Trichomonias spp. The results showed that 15 (25%) subjects were infected with Schistosoma haematobium; with males having prevalence rate of 10 (33.33%) and females 5 (16.67%). Chi-square analysis confirms a significant association between infection and sex (p < 0.05). It was observed, that students within the age range of 11 -20 years constituted of the 8.33% infected while those between 21 -30 years constituted 16.67% of subject with Schistosomiasis ( Table  4) . On the other hand, 3 (5%) of 60 subjects examined were infected with Trichomoniasis, with males having a prevalence rate of 1 (1.67%) and females 2 (3.33%) as shown in Table 5 . Chi-square analysis confirmed a significant association between infection and sex (p < 0.05) with results showing that infection is more prevalent among the females than the males. Moreover, the prevalence of Trichomoniasis was 2 (3.33%) amongst the age group of between 21 -30 years; no Trichomoniasis was found amongst the aged between 11 -20 years ( Table 5) .
The antibiotics used during the course of study were multiple disc positive and negative disc, which included; Amoxycillin, erythromycin, tetracycline, cloxacillin, gentamicin, cotrimoxazole and chloraphenicol while the negative discs were amoxicillin, cotrimoxazole, nitrofurantoin, gentamycin, nalidixic acid, ofloxacin and nitrofurantoin. All the isolates were resistant to amoxycillin, augumentin and cotrimoxazole but most of the isolates were assessed to be highly susceptible to ofloxacin. It was observed that Staphylococcus aureus was particularly resistant to most of the antibiotics used but showed a considerable level of susceptibility to gentamycin, cotrimoxazole and chloraphenicol. Three antibiotics namely ofloxacin, gentamycin and nitrofurantoin were found to be most effective for gram negative bacteria while gentamycin, chloraphenicol and cotrimoxazole were effective for gram positive ( Table 6( a) & (b) ). The antibiotic susceptibility pattern of the gram negative isolates and that of gram positive isolates are shown in Table 6 (a) and (b) respectively.
Discussion
The prevalence of bacteriuria in the present study was 25%. This value is similar to the prevalence of 23.9% reported for nearby Sagamu but quite low when compared to urbanized Nigerian cities of Ibadan, Lagos and Jos where prevalence of 57.5% [11] , 38.6% [25] and 35.5% [26] have been reported in those cities respectively. The prevalence of bacteriuria on Redemption
Camp is even lower when compared with smaller Nigerian towns as Lafia, Nasarawa State where prevalence as high as 60% have been reported [27] . The prevalence in Lafia is within range of the 77.9% prevalence recorded for prison inmates [28] . Such high prevalence percentages in suburban Nigeria have been ascribed to predisposing factors such as sexual intercourse, peer group influence, pregnancy and low social economic status [25, 29, 30] . Redemption Camp on the other hand though suburban has adequate infrastructures such as uninterrupted supply of pipe borne water and electricity, coupled with the fact that a vast majority population of this Christian community is medium to high income earners when compared to the average Nigerian community. E. coli is the most common bacteria isolated from the [25] [26] [27] [28] .
Results from the present study showing the prevalence of Schistosomiasis at 25% as opposed to 5% recorded for Trichonomiasis is consistent with earlier reports that S. haematobium is endemic throughout Nigeria. The prevalence of S. haematobium observed on Redemption Camp is comparable to 24.0% reported in Ajara community of Badagry, Lagos State, Nigeria [31] and the 36.8% average prevalence rate for Kano State, Nigeria [32] . Higher prevalence of infection has been reported elsewhere, for example, [33] reported a S. haematobium prevalence of 57.7% at Ibadan while [8] reported a prevalence of 69.0% for Ekiti South West Local Government of Nigeria (69.0%). The relatively lower prevalence rate of S. haematobium infection recorded on Redemption Camp further confirms the suggestion that differences in socioeconomic background in terms of provision of potable water in the individual communities account for differences in prevalence rates [34] . High prevalence of S. haematobium has been linked to high exposure to stream water in communities where the scarcity of potable water is widespread [11] .
In this study, the prevalence of bacteriuria in females is more than in males, this is in agreement with other reports which stress that bacteriuria is more frequent in females than in males during youth and adulthood [27] , [28] . The fact that males examined in this study showed higher prevalence of Schistosomiasis than females is consistent with reports by [11] that unbridled contact with stream water through play in males, coupled with the fact that young males do not participate any less in water-related household chores such as fetching and cooking may account for the higher prevalence of Schistosomiasis in young adult males compared with their female counterparts.
All of the organisms encountered during the course of this study were resistant to amoxycillin, augumentin, cotrimoxazole and tetracycline. Escherichia coli in particular showed a high level of resistances to amoxicillin. Similar results have been reported by other workers such as [21, 35] where antibiotic resistance has been attributed to high prescription rates of these antibiotics since they are relatively cheaper and more easily available. In addition, widespread inappropriate use of antimicrobial agents in Nigeria is also due to the possibility of buying antibiotics from pharmacy stores with or without prescription; this is a significant contributing factor to the development of resistance to antimicrobial agents [36] .
Three antibiotics, gentamycin, ofloxacin and notrofurantoin were found to be most effective for all the gram negative organisms isolated in this study particularly Pseudomonas spp., Klebsiella spp., and E. coli, while chloraphenicol was found to be effective for the gram positive organisms. Similar antibiotic susceptibility pattern have been reported elsewhere [21, 37] . This result presents a glimmer of hope that if detected, treatment options by means of antibiotics are yet available. The higher costs of these antibiotics have probably limited their prescription, procurement and misuse. While the exorbitant price of these antibiotics is a blessing in disguise, it is hoped that these results will guide doctors in this locality on effective antibiotic prescription management.
The present results underscore the need for improvement in basic infrastructures such as supply of potable water in rural communities. Periodic epidemiological studies such as the one being reported here will also help in identifying the important UTI pathogens with a view to developing an effective and proper treatment model. Moreover, infection from UTI-causing pathogens can be drastically reduced when intermediate hosts of UTIcausing parasites are eradicated and by improved personal hygiene.
